A 5-year-old, spayed female, Rottweiler dog was presented with a recent history of anorexia and diarrhea. Physical examination revealed enlarged prescapular and popliteal lymph nodes and a palpable mass in the anterior abdomen. Ultrasound examination of the abdomen revealed enlarged mesenteric, hepatic, and internal iliac lymph nodes. May-Grunwald Giemsa-stained smears of a fine-needle aspirate of the right prescapular lymph node revealed macrophages, numerous round fungal organisms (2-15 m in diameter), and rare hyphae. Some organisms occurred in aggregates, apparently within macrophages. A serum sample was negative on a latex cryptococcal antigen agglutination test. a The right prescapular lymph node was surgically excised and submitted for histologic examination and fungal culture.
The dog was treated with oral itraconazole for 2 months. The owner discontinued treatment after this time because the clinical signs had abated.
Seven months after the initial presentation, lymphadenomegaly recurred with associated weight loss and the animal was euthanized. Necropsy revealed generalized enlargement of lymph nodes, with some mesenteric lymph nodes mea- suring up to 6 cm in maximal dimension. The corticomedullary architecture of the nodes was effaced. The spleen contained numerous pale, firm nodules up to 1 cm in diameter. There were no enteric lesions. No other significant gross lesions were seen. Representative samples of multiple lymph nodes and the spleen were submitted for histologic examination. Samples for histologic evaluation were fixed in 10% neutral buffered formalin, embedded in paraffin, processed routinely, and stained with hematoxylin and eosin (HE), periodic acid-Schiff (PAS), Gomori methenamine silver (GMS), mucicarmine, and Fontana-Masson techniques. Histologic findings were similar in the surgical pathology and necropsy specimens. In all lymph nodes examined (right prescapular, left prescapular, mesenteric chain, hepatic, and internal iliac) and the spleen, there was replacement or effacement of most of the normal architecture by sheets of granulomatous inflammation. There was almost complete replacement of the lymph node parenchyma, with areas of residual lymphoid tissue occupying less than 10% of the specimen. The inflammatory cell infiltrate consisted of large macrophages, smaller numbers of multinucleated giant cells, and occasional lymphocytes and plasma cells. The inflammation was accompanied by myriad round to obovoid fungal cells, most of which appeared to be within the macrophages and giant cells ( Fig. 1 ). Many fungal cells appeared empty, whereas a minority had a lightly basophilic, somewhat stippled internal structure on HE staining. The fungal cell walls were refractile, and the organisms were best visualized with PAS and GMS stains. They were very pleomorphic with several different forms apparent, including large, thick-walled chla- Immunohistochemical staining by a direct fluorescent antibody technique was performed on formalin-fixed, paraffinembedded sections of the right prescapular lymph node using conjugates prepared at the Centers for Disease Control and Prevention, Atlanta, Georgia. The fungal cells failed to stain using conjugates specific for Cryptococcus neoformans, Sporothrix schenckii, and Candida albicans.
A sample of the right prescapular lymph node was cultured onto Sabouraud dextrose agar containing chloramphenicol. After 7 days of incubation at 25 C there was a heavy, pure growth of a fungus that was subcultured onto potato dextrose agar. After 8 days of incubation on potato dextrose agar, the colony diameter was 22-24 mm at 25 C, and 12-14 mm at 37 C. Colonies on potato dextrose agar had a white to offwhite thallus that was radially folded with a raised central umbo and a reddish yellow reverse. Microscopic examination of a lactophenol cotton blue-stained slide culture on potato dextrose agar revealed that numerous single phialides were borne at right angles directly from the vegetative hyphae. The phialides were hyaline and had a narrow cylindrical basal stalk, a basal septum, a distinctly swollen central to apical region, and a tapering apex. Conidia were hyaline, singlecelled, ellipsoidal to obovoid, and were borne in fragile, nonbranching, basipetal chains. The conidia occasionally slimed down to form balls at the tips of the phialides. The isolate was tentatively identified as Monocillium indicum Saksena. 1, 2, 5 Similar organisms from which it was differentiated include the genera Acremonium (which has acicular or subulate phialides), monophialidic Paecilomyces (which has phialides swollen at the bases), and Torulomyces (which has spherical to subspherical microconidia), and Acrophialophora fusispora (which has an almost black reverse and echinulate, banded conidia). [1] [2] [3] Fungal identification was verified by the Mycotic Diseases Branch, Centers for Disease Control and Prevention, Atlanta, Georgia.
Based on the results of histologic evaluation and fungal culture, a diagnosis of systemic hyalohyphomycosis due to M. indicum was made. To the authors' knowledge, this is the first report of infection with Monocillium in either humans or other animals.
Hyalohyphomycosis is the general term given to opportunistic infection caused by fungi that assume hyaline mycelial or yeast-like forms in host tissue and are not agents of otherwise-named infections such aspergillosis (whereas the term ''phaeohyphomycosis'' refers to melanized or brown-pigmented fungi). 8, 12 Most of the organisms that cause hyalohyphomycosis exist in nature as either saprophytes or plant pathogens.
Human forms of hyalohyphomycosis may be cutaneous, subcutaneous, or systemic, the latter often occurring in debilitated or immunosuppressed hosts. 6, 8, 9, 12, 13 Predisposing factors include prolonged neutropenia, corticosteroid therapy, cytotoxic or other immunosuppressive drug therapy, leukemia, tissue transplantation, and human immunodeficiency virus infection. In the dog, sporadic cases of hyalohyphomycosis caused by species of Paecilomyces and Penicillium have been reported. 4, 14 No predisposing feature has been identified, though there is limited evidence that German Shepherd dogs may be predisposed. No predisposing factors were identified in the present case. The pathogenesis of infection in this dog is uncertain, but opportunistic fungi may be introduced through a break in the epidermis or through the respiratory tract. 12 This case presents an unusually intense granulomatous reaction and is remarkable for the extremely large number of apparently intracellular organisms, which is similar to that seen in severely immunosuppressed human acquired immune deficiency syndrome patients with opportunistic Mycobacterium avium-intracellulare infection. 11 The nature of this reaction suggests a defect in intracellular killing of microorganisms that have been phagocytosed by macrophages, which may in turn reflect a defect in either cell-mediated immunity or phagocytic function. The latter occurs in chronic granulomatous disease in humans, where both neutrophil and macrophage function is defective. 10 A similarly intense granulomatous reaction has also been reported in humans, mice, and dogs in association with rare, atypical C. neoformans infection characterized by numerous, acapsular, intracellular organisms. 7 
